Effects of trypsin, thrombin and proteinase-activated receptors on guinea pig common bile duct motility.
Trypsin and thrombin activate proteinase-activated receptors (PARs), which modulate gastrointestinal motility. The common bile duct is exposed to many proteinases that can activate PARs, especially during infection and stone obstruction. We investigated PAR effects on common bile duct motility in vitro. Contraction and relaxation of isolated guinea pig common bile duct strips caused by PAR(1), PAR(2) and PAR(4) agonists were measured using isometric transducers. Reverse transcription polymerase chain reaction (RT-PCR) was performed to determine the expression of PAR(1) and PAR(2). Thrombin and two PAR(1) peptide agonists, TFLLR-NH(2) and SFLLRN-NH(2), evoked moderate relaxation of the carbachol-contracted common bile duct in a concentration-dependent manner. Trypsin and three PAR(2) peptide agonists, 2-furoyl-LIGRLO-NH(2), SLIGKV-NH(2) and SLIGRL-NH(2), generated moderate to marked relaxation as well. The existence of PAR(1) and PAR(2) mRNA in the common bile duct was identified by RT-PCR. Moreover, two PAR(4)-selective agonists, AYPGKF-NH(2) and GYPGQV-NH(2), produced relaxation of the common bile duct. In contrast, all PAR(1), PAR(2) and PAR(4) inactive control peptides did not elicit relaxation. This indicates that PAR(1), PAR(2) and PAR(4) mediate common bile duct relaxation. The thrombin, TFLLR-NH(2), trypsin, and AYPGKF-NH(2)-induced responses were not affected by tetrodotoxin, implying that the PAR effects are not neurally mediated. Our findings provide the first evidence that PAR(1) and PAR(2) mediate whereas agonists of PAR(4) elicit relaxation of the guinea pig common bile duct. Trypsin and thrombin relax the common bile duct. PARs may play an important role in the control of common bile duct motility.